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(57) ABSTRACT 

The invention relates to an allocation method for a combined 

tire pressure monitoring system in motor vehicles, at least 
partly comprising Wheels With pneumatic tires being 
equipped With pressure measuring modules, and each pres 
sure measuring module records a tire in?ation pressure or a 

value responsive to the tire in?ation pressure and sends the 
latter to a receiving unit connected to an evaluating device 

by using a transmitting unit connected to the respective 
pressure measuring module together With an individual 
identi?cation code (lDX) allocated to the respective pressure 
measuring module, and Wherein signals about the rotational 
speed of each one Wheel being sensed by means of Wheel 
rotational speed sensors are transmitted to the evaluating 

device, and the installation positions y (V L: front left, VR: 
front right, HL: rear left, HR: rear right) of the Wheels at the 
vehicle are known to the evaluating device, the Wheels at the 
vehicle are known to the evaluating device, and the alloca 
tion method is performed by taking into consideration 
established probability values W_lDx_y, With the probabil 
ity values W_lDx_y describing a frequency distribution 
Which indicates hoW often pressure measuring modules With 
the identi?cation codes IDX are detected as pertaining to the 
installation positions y. The invention further relates to a 

computer program product. 
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ALLOCATION METHOD FOR A COMBINED TIRE 
PRESSURE MONITORING SYSTEM IN A MOTOR 

VEHICLE 

[0001] The present invention relates to an allocation 
method for a combined tire pressure monitoring system in 
motor vehicles according to the preamble of claim 1, as Well 
as to a computer program product according to claim 10. 

[0002] Systems Which enhance the active or passive safety 
are used at an increasing rate in up-to-date vehicles. As 
experience shoWs, many accidents are caused by defective 
vehicle tires. A large number of these tire defects are due to 
a Wrong tire in?ation pressure or a stealthy in?ation pressure 
loss in the tire. Therefore, it is of great signi?cance in terms 
of safety of the vehicle to reliably monitor the tire in?ation 
pressure. 

[0003] TWo types of tire in?ation pressure monitoring 
systems have become knoWn so far. On the one hand, 
so-called directly measuring tire pressure monitoring sys 
tems (TPMS: Tire Pressure Monitoring System) as 
described eg in DE 199 26 616 C2 or in DE 199 38 431 C2, 
and so-called indirectly measuring tire pressure monitoring 
systems (DDS: De?ection Detection System) as described 
eg in DE 100 58 140 A1 are knoWn in the art. 

[0004] The tire pressure monitoring system With direct 
measurement (TPMS) measures the respective tire in?ation 
pressure by means of pressure modules directly in the tire 
concerned, With the result that all Wheels are monitored 
irrespective of each other. The measured tire in?ation pres 
sure is sent alone or in conjunction With other measured 
values (eg temperature of the tire) to one or more receiving 
units arranged at the vehicle, using a transmitting unit Which 
is connected to the pressure measuring module. In this 
respect, each transmitting unit includes an individual iden 
ti?cation code Which is sent together With the measured tire 
in?ation pressure and any possible other measured values. 
The receiving unit Which is provided one time or several 
times relays the data received (measured values and identi 
?cation codes) to an evaluating device Which emits a Wam 
ing to the driver When tire pressure loss prevails. The direct 
measurement of the tire in?ation pressure permits the 
directly measuring tire pressure monitoring system (TPMS) 
to detect tire in?ation pressure loss at a very early time 
already. 

[0005] The directly measuring tire pressure monitoring 
system knoWn in the art suffers from the shortcoming that 
the reliability is very limited on account of the fact that the 
pressure measuring modules usually are not designed redun 
dantly, on the one hand, While, on the other hand, great 
expenditure is needed for detecting Which tire (e.g. front left 
tire) suffers from a loss in in?ation pressure, because several 
receiving units are generally necessary to this end in order 
to achieve a safe allocation of the tires to the installation 
positions (e.g. front left). 

[0006] The tire pressure monitoring system With indirect 
measurement (DDS) is based on the measurement of rota 
tional Wheel speeds. The increase in rotational Wheel speeds 
is a standard of the tire in?ation pressure because a tire 
having a loWer tire in?ation pressure (e.g. 1.0 bar) that 
differs from the nominal pressure (e.g. 2.0 bar) exhibits a 
smaller dynamic rolling circumference. Due to this differ 
ence in rotational speeds, the tire pressure monitoring sys 
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tem With indirect measurement (DDS) detects tire in?ation 
pressure loss. To determine the rotational Wheel speeds, 
typically those Wheel sensors are used Which are already 
provided in a vehicle With an anti-lock system (ABS). These 
Wheel speed sensors are favorable because they are moni 
tored in terms of possible malfunctions or are designed 
redundantly, With the result that tire in?ation pressure loss is 
detected With a high rate of reliability. As the installation 
position (e.g. front left) of the Wheel sensors is knoWn to the 
tire pressure monitoring system With indirect measurement 
(DDS), the allocation of a Wheel With tire in?ation pressure 
loss to its installation position is simple. Further, this system 
is very moderate in price because the necessary Wheel 
sensors are already mounted at least in vehicles equipped 
With ABS. 

[0007] It is disadvantageous in the knoWn tire pressure 
monitoring system With indirect measurement (DDS) that a 
simultaneous tire in?ation pressure loss on all Wheels cannot 
be detected because a difference in the rotational speeds of 
the Wheels cannot be detected in the event of a simultaneous 
tire in?ation pressure loss. 

[0008] Further, there are combined tire pressure monitor 
ing systems linking a tire pressure monitoring system With 
direct measurement to a tire pressure monitoring system 
With indirect measurement. A combined tire pressure moni 
toring system ofthis type is described in DE 101 52 338 A1. 
The prior-art combined tire pressure monitoring system, for 
cost reasons, manages Without taking into account the indi 
vidual identi?cation code, Which is usually sent along With 
the measured tire in?ation pressure and any possible other 
measured valued from the transmitting unit connected to the 
pressure measuring module to the receiving unit. It is 
disadvantageous in this arrangement that in case tWo or 
more vehicles are placed side by side, the evaluating device 
is unable to identify Which tire in?ation pressure sent 
belongs to the oWn vehicle. 

[0009] In vieW of the above, an object of the invention is 
to provide an allocation method for a combined tire pressure 
monitoring system Which permits a loW-cost and reliable 
allocation of the vehicle Wheels to the respective installation 
positions. 

[0010] According to the invention, this object is achieved 
by the allocation method according to claim 1. 

[0011] In a favorable embodiment of the allocation 
method of the invention, a counter C_IDx_y is made avail 
able for each possible combination of a pressure measuring 
module With an identi?cation code IDx and an installation 
position y. 

[0012] In another preferred embodiment of the allocation 
method, an identi?cation code counter C_IDx is initialiZed 
for each pressure measuring module With an identi?cation 
code IDx. 

[0013] Further features and advantages of the allocation 
method of the invention can be taken from the sub claims. 
The allocation method of the invention Will be described in 
the folloWing by making reference to an embodiment. 

[0014] The combined tire pressure monitoring system is 
herein based on a tire pressure monitoring system With direct 
measurement (TPMS) and a tire pressure monitoring system 
With indirect measurement (DDS). 
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[0015] The tire pressure monitoring system With direct 
measurement (TPMS) uses a transmitting unit arranged in or 
at the vehicle Wheel to send Wheel-individual tire in?ation 
pressures together With individual identi?cation code, here 
inbeloW referred to as IDx, to a receiving unit connected to 
an evaluating device. As this occurs, the tire in?ation 
pressures of each individual Wheel are sensed by so-called 
pressure measuring modules. Thus, the evaluating device 
receives from each vehicle Wheel an individual tire in?ation 
pressure and an individual identi?cation code (IDx). The 
directly measuring tire pressure monitoring system of the 
invention includes a pressure measuring module per Wheel. 
If feWer pressure measuring modules than Wheels are pro 
vided, the tire in?ation pressures of the remaining Wheels 
can be found out in this case by means of the tire pressure 
monitoring method With indirect measurement that Will be 
described hereinbeloW. 

[0016] The tire pressure monitoring system With indirect 
measurement (DDS) detects a tire in?ation pressure loss 
from rotational Wheel speeds being measured by means of 
Wheel sensors. Usually the Wheel sensors Which are already 
used in a vehicle equipped With ABS to determine the 
rotational performance of the Wheels are also used for the 
tire pressure monitoring system With indirect measurement 
(DDS). In this case, the Wheel sensors have already been 
allocated to an installation position, e.g. Wheel sensor at the 
front left Wheel. Hence, it is also knoWn to the tire pressure 
monitoring system With indirect measurement (DDS) at 
Which installation position a tire in?ation pressure loss is 
identi?ed. 

[0017] The tire pressure monitoring system With direct 
measurement (TPMS) detects When at least one tire in?ation 
pressure is changing. This change of the at least one tire 
in?ation pressure is also detected by the tire pressure moni 
toring system With indirect measurement (DDS). The infor 
mation of both systems is processed statistically in order to 
establish an allocation of the IDx (from TPMS) to the Wheel 
positions (from DDS). 
[0018] Thresholds are de?ned to detect tire in?ation pres 
sure loss and the tire pressure monitoring system (TPMS) 
With direct measurement identi?es tire in?ation pressure loss 
When values drop beloW the above thresholds. For example, 
a normal tire in?ation pressure of 2.0 bar is taken as a basis. 
A tire in?ation pressure of 1.5 bar is eg de?ned as a 
threshold. When one pressure measuring module or several 
pressure measuring modules furnish a tire in?ation pressure 
ranging beloW the threshold of 1.5 bar, the evaluating device 
concludes tire in?ation pressure loss. NoW a check is made 
Whether the tire pressure monitoring system With indirect 
measurement (DDS) detects the installation position of the 
Wheels concerned. To this end, a counter C is initialiZed for 
each possible combination of the individual identi?cation 
code (IDx) of the pressure measuring modules and the 
installation positions. With four installation positions y (V L: 
front left; VR: front right; HL: rear left; HR: rear right) and 
four pressure measuring modules IDx (IDl: identi?cation 
?rst pressure measuring module; ID2: identi?cation second 
pressure measuring module; ID3: identi?cation third pres 
sure measuring module; ID4: identi?cation fourth pressure 
measuring module), 16 counters C_IDx_y Will thus result in 
total. For example, C_lDl_VL means that the counter of the 
identi?cation code IDl in a combination With the left front 
Wheel is concerned. In addition, four identi?cation code 
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counters C_IDx (x: l, 2, 3, 4) are made available Which ?nd 
out hoW frequently a change in pressure is supplied by a 
pressure measuring module With the pertinent identi?cation 
code (IDx). 

[0019] If, for example, the pressure measuring module 
With the identi?cation code IDl indicates a tire in?ation 
pressure loss and the tire pressure monitoring system With 
indirect measurement (DDS) detects eg at the installation 
position left front (VL) likeWise a tire in?ation pressure loss, 
the counter C_IDl-VL Will be raised by a de?ned value (eg 
‘l’). Further, the identi?cation code counter C_IDl is also 
raised by a de?ned value (eg ‘l’). When tWo pressure 
measuring modules indicate changes in pressure (e.g. IDl 
and ID2) and the tire pressure monitoring system With 
indirect measurement (DDS) detects a change in pressure at 
tWo Wheels (e.g. VL and VR), then the counters for all 
combinations possible in this case Will be counted upWard 
by ‘0.5’ (in our example C_lDl_VL, C_lDl_VR, 
C_ID2_VL, C_ID2_VR). Further, all possible combinations 
(C_ID3_HL, C_ID3_HR, C_ID4_HL, C_ID4_HR) of the 
remaining identi?cation codes (ID3 and ID4) With the 
remaining installation positions (HR and HL) are raised by 
‘0.5’ because these combinations are bound to occur When 
the identi?cation codes IDl and ID2 are allocated to the 
installation positions VL and VR. In addition, all identi? 
cation code counters (C_IDl, C_ID2, C_ID3 and C_ID4) 
are also raised by ‘l’ in each case. 

[0020] When three pressure measuring modules shoW a 
change in pressure (e.g. IDl, ID2 and ID3) and the tire 
pressure monitoring system With indirect measurement 
(DDS) detects three installation positions (e.g. VL, VR and 
HL) Where a change in pressure prevails, the installation 
position of the fourth Wheel Will be allocated undoubtedly 
thereby. In the example, the pressure measuring module With 
the identi?cation code ID4 does not shoW a change in 
pressure, and no change in pressure Was identi?ed at the 
installation position HR. Thus, the counter C_ID4_HR for 
this combination and the identi?cation code counter C_ID4 
are respectively counted upWard by ‘l’. 

[0021] When one (or more) of the identi?cation code 
counters (C_IDl, C_ID2, C_ID3 or C_ID4) reaches or 
exceeds a predetermined maximum value C_IDmax (e.g. 
C_IDl>C_IDmax), then four probability values W_IDl_y 
(y: VL, VR, HL, HR) are calculated for these identi?cation 
code IDl. In our example, the folloWing probability values 
are calculated: 

[0022] The allocation of an identi?cation code (IDx) to an 
installation position y occurs When a probability value 
W_IDx_y exceeds a probability threshold Wmax and is 



US 2007/0075851 A1 

considerably higher than all other calculated probabilities. 
For example, the following probabilities or dependencies 
result: 

[0023] Thus, the pressure measuring module With the 
identi?cation code lDl is allocated to the installation posi 
tion left front (VL). 

[0024] The counters (C_lDx and C_lDx_y) mentioned in 
the allocation method of the invention represent only one 
embodiment for determining the required probability values 
W_lDx_y. Of course, other knoWn methods such as the 
setting of a ?ag, etc., can be employed in order to determine 
a frequency distribution betWeen the pressure measuring 
modules With the identi?cation codes lDx and the installa 
tion positions y. Besides, it is not imperative to provide 16 
counters C_lDx_y. 

[0025] It is also su?icient, yet With a slightly loWer rate of 
detection reliability than in the embodiment mentioned 
above, to consider only 12 counters C_lDx_y, in Which case 
only three pressure measuring modules are allocated to their 
installation positions. The fourth pressure module Would be 
allocated automatically to the remaining installation position 
in such a case. 

1. Allocation method for a combined tire pressure moni 
toring system in motor vehicles, at least partly comprising 
Wheels With pneumatic tires being equipped With pressure 
measuring modules, and each pressure measuring module 
records a tire in?ation pressure or a value responsive to the 
tire in?ation pressure and sends the latter to a receiving unit 
connected to an evaluating device by using a transmitting 
unit connected to the respective pressure measuring module 
together With an individual identi?cation code (lDx) allo 
cated to the respective pressure measuring module, and 
Wherein signals about the rotational speed of each one Wheel 
being sensed by means of Wheel rotational speed sensors are 
transmitted to the evaluating device, and the installation 
positions y (VL: front left, VR: front right, HL: rear left, HR: 
rear right) of the Wheels at the vehicle are knoWn to the 
evaluating device, characterized in that the allocation 
method is performed by taking into consideration estab 
lished probability values W_lDx_y, the probability values 
W_lDx_y describing a frequency distribution Which indi 
cates hoW often pressure measuring modules With the iden 
ti?cation codes lDx are identi?ed as pertaining to the 
installation positions y. 

2. Allocation method as claimed in claim 1, characterized 
in that the allocation method is used to allocate a pressure 
measuring module With an identi?cation code lDx to an 
installation position y When the probability value W_lDx_y 
of the pressure measuring module With the identi?cation 
code lDx is higher than a probability threshold W_max and 
is considerably higher than all other calculated probability 
values. 

3. Allocation method as claimed in claim 1 or 2, charac 
terized in that the probability values W_lDx_y are calcu 
lated When an identi?cation code counter C_lDx has reached 
or exceeded a predetermined maximum value C_lDmax. 
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4. Allocation method as claimed in at least any one of 
claims 1 to 3, characterized in that the identi?cation code 
counter C_lDx is raised by a ?xed value When a pressure 
measuring module With the associated identi?cation lDx 
records a tire in?ation pressure Which falls beloW a thresh 
old, and tire in?ation pressure loss is inferred from this 
condition. 

5. Allocation method as claimed in at least any one of 
claims 1 to 3, characterized in that a count of a counter 
C_lDx-Y describes a frequency hoW often a pressure mea 
suring module With the identi?cation code lDx is allocated 
to an installation position y. 

6. Allocation method as claimed in claim 5, characterized 
in that the count of the counter C_lDx_y is raised by a ?rst 
?xed value When exactly one pressure measuring module 
With the identi?cation code lDx is allocated to exactly one 
installation position y. 

7. Allocation method as claimed in claim 5, characterized 
in that the counts of several counters C_lDx_y are raised by 
a second ?xed value When several pressure measuring 
modules With the respective identi?cation codes lDx are 
allocated to several installation positions y. 

8. Allocation method as claimed in at least any one of 
claims 1 to 7, characterized in that the installation position 
y is identi?ed When at least one Wheel rotates faster than at 
least one other Wheel. 

9. Allocation method as claimed in at least any one of 
claims 1 to 8, characterized in that the probability values 
W_lDx_y are obtained essentially by producing quotients 
from the counters C_lDx_y and the identi?cation code 
counters lDx. 

10. Computer program product, characterized in that this 
product de?nes an algorithm comprising an allocation 
method as claimed in at least any one of claims 1 to 9. 

11. An allocation method for a combined tire pressure 
monitoring system in motor vehicles, at least partly com 
prising Wheels With pneumatic tires being equipped With 
pressure measuring modules, and each pressure measuring 
module records a tire in?ation pressure or a value responsive 
to the tire in?ation pressure and sends the latter to a 
receiving unit connected to an evaluating device by using a 
transmitting unit connected to the respective pressure mea 
suring module together With an individual identi?cation 
code (lDx) allocated to the respective pressure measuring 
module, and Wherein signals about the rotational speed of 
each one Wheel being sensed by means of Wheel rotational 
speed sensors are transmitted to the evaluating device, and 
the installation positions y (VL: front left, VR: front right, 
HL: rear left, HR: rear right) of the Wheels at the vehicle are 
knoWn to the evaluating device, Wherein the allocation 
method comprises the step of taking into consideration 
established probability values W_lDx_y, the probability 
values W_lDx_y describing a frequency distribution Which 
indicates hoW often pressure measuring modules With the 
identi?cation codes lDx are identi?ed as pertaining to the 
installation positions y. 

12. The allocation method as claimed in claim 1, Wherein 
the allocation method including the step of allocating a 
pressure measuring module With an identi?cation code lDx 
to an installation position y When the probability value 
W_lDx_y of the pressure measuring module With the iden 
ti?cation code lDx is higher than a probability threshold 
W_max and is considerably higher than all other calculated 
probability values. 
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13. The allocation method as claimed in claim 1, wherein 
the probability values W_lDx_y are calculated When an 
identi?cation code counter C_lDx has reached or exceeded 
a predetermined maximum value C_lDmax. 

14. The allocation method as claimed in claim 3, Includ 
ing the step of raising the identi?cation code counter C_lDx 
by a ?xed value When a pressure measuring module With the 
associated identi?cation lDx records a tire in?ation pressure 
Which falls beloW a threshold, and tire in?ation pressure loss 
is inferred from this condition. 

15. The allocation method as claimed in claim 1, Wherein 
a count of a counter C_lDx-Y describes a frequency hoW 
often a pressure measuring module With the identi?cation 
code lDx is allocated to an installation position y. 

16. The allocation method as claimed in claim 5, Includ 
ing the step of raising the count of the counter C_lDx_y by 
a ?rst ?xed value When exactly one pressure measuring 
module With the identi?cation code lDx is allocated to 
exactly one installation position y. 

17. The allocation method as claimed in claim 5, Includ 
ing the step of raising the counts of several counters 
C_lDx_y by a second ?xed value When several pressure 
measuring modules With the respective identi?cation codes 
lDx are allocated to several installation positions y. 

18. The allocation method as claimed in claim 5, Wherein 
the probability values W_lDx_y are obtained essentially by 
producing quotients from the counters C_lDx_y and iden 
ti?cation code counters lDx. 
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19. The allocation method as claimed in claim 1, Wherein 
the installation position y is identi?ed When at least one 
Wheel rotates faster than at least one other Wheel. 

20. A system for the allocation of tires of a vehicle, 
comprising pressure measuring modules, a receiving unit, an 
evaluating device, each pressure measuring module capable 
of recording a value corresponding to the tire in?ation 
pressure and of sending the latter to the receiving unit 
connected to the evaluating device by using a transmitting 
unit connected to the respective pressure measuring module 
together With an individual identi?cation code (lDx) allo 
cated to the respective pressure measuring module, the 
system further comprising Wheel rotational speed sensors 
capable of providing signals about the rotational speed of 
each one Wheel being sensed and and identi?cation codes 
identifying the installation positions y (V L: front left, VR: 
front right, HL: rear left, HR: rear right) of the Wheels to the 
evaluating device, Wherein the evaluating device is capable 
of taking into consideration established probability values 
W_lDx_y, the probability values W_lDx-y describing a 
frequency distribution Which indicates hoW often pressure 
measuring modules With the identi?cation codes lDx are 
identi?ed as pertaining to the installation positions y. 


